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CROSS-REFERENCE TO RELATED APPUCATIONS 

The present application claims benefit to United States Provisional 
Application Serial No. 60/402,772 filed on August 12, 2002. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to threaded fasteners, and, more 
particularly, the invention relates to male threaded fasteners and threaded fastener 
systems having a male festening member and a female fastening member. 

BACKGROUND OF THE INVENTION 

Threaded fasteners and threaded fastener systems including male and 
female members are used extensively in a variety of assemblies and 
constructions. It is known to use a male threaded member in combination with a 
female threaded member comprising a stamping or other plate-like or cupped 
member, in which a single helix thread is provided in the female member. A 
problem with threaded fastener systems having female members with a single 
helix thread is that the fastener can become loose due to vibration and other 
external forces exerted against the fastening system. The small amount of surface 
contact between the male fastener component and the single helix thread of a 
stamped female member is one cause for this undesirable effect. When the male 
and female member start to move, the natural ramped surface contact between the 
surfaces allows the system to loosen. While the significance of this problem can 
be reduced to some extent by providing additional thread length in the female 
member through the inclusion of additional helixes in the thread, in some 
assemblies and constructions there is insufficient room for providing additional 
length to the female member. Further, the member becomes more complex and 
difficult to manufacture, thereby increasing the cost of the fastening system, as 



the simple stamping procedures used for a single helix fastener system may not 
be satisfactory for a more complex fastener system. 

Is it also known to provide fastening systems in which the female member 
is clipped or in some way connected to an object such as a piece of sheet metal or 
other thin material. Although in some fastening systems the female members 
have considerable thickness, thereby providing a thread including several helix 
wraps, loosening of the fastener system continues to be a problem. If the material 
to which the female member is connected is relatively thin with minimal strength, 
such as thin-gauge sheet metal, the material can bend or deflect as additional 
torque is applied to the male member, to bind the threads of the male and female 
member more tightly. Thus, since only minimal torque can be applied, the 
fastener system can be loosened easily through vibration and other external 
forces. 

Another problem sometimes experienced is strip-out due to over- 
tightening of the fastener. Particularly in assemblies that are lightweight, in 
which the fasteners also are lightweight, it may be difficult to determme when 
sufficient torque has been applied for optimum fastener performance. Under 
tightening can lead to loosening in use, and over tightening can result in strip-out. 
The acceptable torque window available for proper tightening may be quite 
small. 

Male threaded members anchored in plastic have sunilar and additional 
problems. It is desirable to provide a screw that drives in easily, straight and that 
fastens securely. Modifying thread profiles to improve resistance to pull-out has 
resulted in blunting the thread crest, which can cause excessive material removal 
as the screw is driven. Material removal reduces the holding strength of the 
fastener. 

What is needed in the art is a male threaded member and a threaded 
fastening system that improve retention between the male threaded member and 
the female threaded member or anchoring material in which the fastener is 



secured for a variety of applications, including threaded fastening systems having 
female members comprising a single helix thread, and fastening systems applied 
to relatively thin material limiting the torque that can be applied in making the 
threaded connection. What is further needed is a male fastening member that 
drives easily and straight, with increased holding strength in plastics and other 
similar materials. 

SUMMARY OF THE INVENTION 

The present invention provides a male threaded fastening member in 
which surface undulations or depressions are provided in at least a portion of the 
thread adjacent the head of the member, at least near the edge of the thread. The 
present invention also provides a threaded fastener system having a female 
member including projections to be received in the undulations or depressions of 
the male threaded member. 

In one form thereof, the present invention provides a threaded fastener 
with a shank having a head end and a lead end, a head at the head end, and a 
helical thread disposed about the shank. The thread has an outer edge, a drive 
flank facing the lead end and a pressure flank facing the head end, and a series of 
depressions in the pressure flank along at least a portion of a length of the thread. 

In another form thereof, the present invention provides a threaded 
fastening system with a male fastening member and a female fastening member 
adapted for threaded engagement with each other. The male fastening member 
includes a shank having a head end and a lead end, a head at the head end and a 
thread disposed about the shank. The thread has an outer edge, a drive flank 
facing the lead end, a pressure flank facing the head end and a series of 
depressions in the pressure flank along at least a portion of a length of the thread. 
The female fastening member is adapted for receiving the male fastening member 
therein, and includes: a body defining an aperture therethrough, with at least one 
helical thread defined by the aperture adapted for engaging the thread of the male 
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fastening member. The body has irregularities forming projections for engaging 
the depressions of the threads on the male fastening member, 

[11] In still another form thereof, the present invention provides a threaded 

fastening system with a male fastening member and a female fastening member 
adapted for threaded engagement with each other. The male fastening member 
includes a shank having a head end and a lead end, a head at the head end and a 
thread disposed about the shank. The thread has an outer edge, a drive flank 
facmg the lead end and a pressure flank facing the head end. A series of 
depressions in the pressure flank are along at least a portion of a length of the 
thread adjacent the head. The female fastening member is a sheet metal, single 
helix nut adapted for receiving the male fastening member therein. The female 
fastening member includes a body shaped as a dome defining an aperture 
therethrough, with a single helix thread defined by the aperture adapted for 
engaging the thread of the male fastening member. A crown projects outwardly 
from the dome, and includes peaked projections for engaging the depressions of 
the tiireads on the male fastening member. 

[12] An advantage of the present invention is providing a male threaded 

member that more positively engages the body to which it is attached. 

[13] Another advantage of the present invention is providing a threaded 

fastener system in which the male threaded member and the female threaded 
member have complementary structure for more positively engaging the male 
and female threads. 

[14] Still another advantage of the present invention is providing a threaded 

fastener system with improved back-out resistance and suitable for use on sheet 

metal and other thin material structures. 
[15] A further advantage of the present invention is providing an improved 

threaded fastener system including a female fastening member comprising a 

single helix thread. 
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[16] A still further advantage of the present invention is providing an 

inexpensive, easily manufactured threaded fastening system with improved anti- 
rotation force between the male threaded member and the female threaded 
member for back-out. 

[17] Yet another advantage of the present invention is providing an easily 

applied modification to standard thread forms that unproves the anti-back-out 

performance of the thread in a variety of materials. 
[18] Another advantage of the present invention is providing an improved 

male thread configuration, with improved anti-backout performance, that drives 

easily and straight. 

[19] A still further advantage of the present invention is providing a threaded 

fastener system that provides an indication when adequate torque is applied for 
optimal performance of the fastener. 

[20] Other features and advantages of the invention will become apparent to 

those skilled in the art upon review of the following detailed description, claims 
and drawings in which like numerals are used to designate like features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[21] Fig. 1 is a perspective view of a threaded fastening system in accordance 

with the present invention; 
[22] Fig. 2 is a perspective view of the male fastening member in the thrcaded 

fastening system shown in Fig. 1; 
[23] Fig, 3 is a perspective view of the female threaded component of the 

threaded fastening system shown in Fig. 1; 
[24] Fig. 4 is a side elevation view of a modified form of the male threaded 

fastening member shown in Fig. 2; 
[25] Fig. 5 is a elevation view of a modified form of the threaded festening 

system shown in Fig. 1; 
[26] Fig. 6 is a perspective view of a single helix female threaded component 

for a threaded fastening system in accordance with the present feature; 
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[27] Fig. 7 is an enlarged perspective view of another embodiment of the 

present invention; and 

[28] Fig. 8 is a cross-sectional view of yet another embodiment of the 

invention. 

[29] Before the embodiments of the invention are explained in detail, it is to be 



understood that the invention is not limited in its application to the details of 
construction and the arrangements of the components set forfli in the following 
description or illustrated in the drawings* The invention is capable of other 
embodiments and of being practiced or being carried out in various ways. Also, 
it is understood that the phraseology and terminology used herein are for the 
purpose of description and should not be regarded as limiting. The use herein of 
"including" and "comprising" and variations thereof is meant to encompass the 
items listed thereafter and equivalents thereof, as well as additional items and 
equivalents thereof. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[30] Referring now more specifically to the drawings and to Fig. 1 in 

particular, numeral 10 designates a threaded fastening system in accordance with 
the present invention. Threaded fastening system 10 includes a male threaded 
fastening member 12 and a female threaded fastening member 14 that are adapted 
for mutual engagement, that is male member 12 is threadedly received in female 
threaded member 14. Each can be provided in different lengths, different 
thickness, and of various materials, depending upon the intended use and 
application for fastening system 10. As will be described in greater detail 
hereinafter, the present invention contemplates use of male threaded member 12 
alone, anchored in material such as plastic, without using a female direaded 
member 14. 

[31] Male threaded fastening member 12 includes a shank 16 having a thread 

18 thereon. Shank 16 has a distal or lead end 20 that first enters and is received 
in female threaded fastening member 14, or material such as plastic in which 



male threaded member 12 is used without female member 14. Shank 16 further 
has a head end 22 to which a head 24 is connected. Thread 18 extends around 
and wraps shank 16 helically from near head 24 to lead end 20, and has a thread 
start 26 at lead end 20. As is readily understood, male threaded fastening 
member 14, in a common embodiment thereof, is provided in the suitable 
material, such as metal or plastic, as a monolithic structure, including shank 16, 
thread 18 and head 24. 

In the exemplary embodiment shown, head 24 is round and includes a 
formed hole 28 therein having flat sides, such as for receiving a suitable wrench 
or other hand or power tool for a rotating male member 12 during connection of 
male member 12 to female member 14 or anchoring material (not shown). 
However, it should be understood that head 24 may be otherwise configured, 
such as having a slot or other shaped hole therein for receiving a screwdriver or 
other implement. Further, head 24 can have a hex-shaped or other flat-sided 
perimeter for engagement by a wrench or other tool. In some applications, it may 
be desirable for head 24 to have a conical shaped side so that head 24 may settle 
into a conical hole in a body to which fastening system 10 is connected, thereby 
recessing head 24 in the material, or mounting head 24 flush with the surface 
thereof- 

As stated previously, male threaded member 12 can be provided in a 
variety of different thickness and lengths, depending upon its use, or the 
application and use of threaded fastening system 10. Thus, the helix angle of 
thread 18 also can vary from application to application of threaded fastening 
system 10. 

Thread 18 defines a continuous outer edge 30 spiraling along shank 16 
fix)m head 24 toward lead end 20. In cross-section, thread 18 is generally 
triangular, having a drive flank 32 and a pressure flank 34. Drive flank 32 is that 
continuous surface of thread 18 that generally faces lead end 20. Pressure flank 
34 is that surface of thread 18 that generally faces head 24. As illustrated, thread 



18, including both drive flank 32 and pressure flank 34, extends from head 24 to 
lead end 20. However, it should be understood that in some applications and uses 
of the present invention, it may be advantageous that thread 18 not extend folly to 
head 24. An unthreaded portion of shank 16 can be provided between head 24 
and thread 18. Further, it may be advantageous in some applications and uses 
that thread start 26 be spaced some distance from the outer edge of lead end 20. 
Also, lead end 20 can be tapered, as can be thread start 26, if male threaded 
member 12 is a thread-cutting screw or other similar construction. 

In accordance with the present invention, thread 18 is provided with a 
series of cavities or depressions 36 in pressure flank 34. Depressions 36 may be 
spaced consistently in thread 18 generally from head 24 to lead end 20 as 
illustrated in Fig. 2. In a modification of the present invention, as illustrated in 
Fig. 4, depressions 36 can be provided in only one or several helix wraps of 
thread 18 adjacent head 24, or in the helical wraps of thread 18 nearest head 24 if 
thread 18 is spaced some distance from head 24. Advantages of the present 
invention are achieved when depressions 36 are engaged with female threaded 
fastening member 14, as final torque is applied to male threaded fastening 
member 12 in the completed assembly. However, it should be understood that 
advantages of the present invention are achieved also when male threaded 
fastening member 12 is used alone, secured in material other than female 
threaded fastening member 14. For example, the present invention provides 
advantages when used on a thread-cutting screw type of male threaded festening 
member 12 anchored in plastic or the like. 

Depressions 36 are formed fix)m edge 30 generally radially inwardly in 
thread 18, at least part of the width of thread 18 between outer edge 30 and shank 
16 (Fig. I). Alternatively, depressions 36 can extend inwardly from outer edge 
30 to near shank 16, approximately the foil widdi of thread 18 (Fig. 7), As shown 
in Fig. 2, and more clearly in Fig. 7, depressions 36 are formed in pressure flank 
34 in such a manner as to retain a continuous outer edge 30 along thread 18 that 
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is generally tapered to a peak, with minimal or no blunting from the formation of 
depressions 36. A cross-section through thread 18, at any location, generates a 
triangular shape, with a peak at edge 30. Depressions 36 can be of a variety of 
shapes, such as trapezoidal, half moon shape, asymmetrical, etc. 
[37] Fig. 8 illustrates an embodiment of the present invention of the so-called, 

"high-low" thread design. Alternating thread starts are provided for a high thread 
38 and a low thread 40, so that alternating high and low threads are provided 
along the axial length of male threaded member 12. Low thread 40 has a 
diameter approximately equal to the diameter of the hole in which male threaded 
member 12 is fastened. Low thread 40 helps gather material to push against 
pressure flank 34. Movmg material against pressure flank 34, and depressions 
36, further improves the resistance to pull-out. Alternatively, a "high-double 
low" thread design can be used. Moreover, the threads may be asymmetrical in 
shape and design. 

[38] Female threaded fastening member 14 provides additional advantages in 

fastening system 10, and includes a body 50 defining an aperture 52 therein for 
receiving male threaded fastening member 12. Aperture 52 defines a thread 54, 
preferably a single helix thread, configured for engaging thread 18 of male 
threaded fastening member 12. Body 50 defines a plurality of projections 56 
adapted for engaging depressions 36 in pressure flank 34. As illustrated in Fig. 1, 
projections 56 can be provided in body 50 at a peripheral edge of aperture 52 
facing head 24. Alternatively, as illustrated in Fig. 5, projections 56 are provided 
in body 50 at a peripheral edge of aperture 52 facmg toward lead end 20 of male 
threaded fastening member 12 received in female threaded fastening n:i0mber 14. 

[39] Body 50 can be a conveixtipn^l nut, or, ^s illustrated in Fig. 1, body 50 caa 

include a relatively thin plate member 58 having an enlargement 60 in which 
aperture 52 is defined. Enlargement 60 can include one or several helix wraps of 
thread 54. A spring arm 62 or other structure can be provided on body 50 for 
attaching female threaded njember 14 to an edge of a sheet or plate-like body to 
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which fastener 10 is to be applied. Advantageously, with spring arm 62 or other 
such structure, female threaded member 14 can be pre-assembled to the article on 
which threaded fastener system 10 is used. The final connection of another 
article or thing thereto via male threaded member 12 can be made by simply 
driving male threaded fastening member 12 into female threaded fastening 
member 14, without having to grasp or hold female threaded fastening member 
14. Alternatively, female threaded fastening member 14 can be provided as a 
simple nut or other common structure. 

[40] The present invention provides particular advantages when used with a 

stamped, single helix female threaded fastening member 64, as illustrated in Fig. 
6. Female threaded fastening member 64 includes a dome shaped body 66 
having a single helix thread 68 therein, and is formed by stamping. In 
accordance with the present invention, a crown 70 is provided and forms a 
plurality of peaked projections 72 extending outwardly from dome-shaped body 
66, for engaging depressions 36 in pressure flank 34. 

[41] In the use of threaded fastening system 10 in accordance with the present 

invention, as male threaded fastening member 12 is engaged in female threaded 
fastening member 14, and tightened therein, projections 56 or 72 engage 
depressions 36 in thread 18. When folly tightened projections 56, 72 are seated 
in depressions 36 with sufficient force that the projections will not readily slide 
out of depression 36 from vibrations and other external forces. Back-out torque 
requirements are increased. Thus, increased retention force is provided as 
compared with conventional threaded fasteners in which simple sliding friction 
determines the retention force. In accordance with the present invention, a 
mechmiical lock is provided between projections 56, 72 and depressions 36. As 
final tightening torque is applied to male threaded fastening member 12, and 
fastening system 10 begins experiencing outwardly directed load forces against 
head 24 md female threaded fastening member 14, projections 56, 72 begin 
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engaging depressions 36, creating a ratcheting sensation, by feel and/or sound, 
indicating that the components are tightened sufficiently 
[42] In the use of male threaded fastening member 12 without female threaded 

fastening member 14, depressions 36 allow material embedding, for locking male 
threaded fastening member 12 in position. Whether used with or without female 
threaded fastening member 14, depressions 36 are, in essence, ineffective during 
initial driving functions, as pressure flank 34 has only minimal contact with ttie 
material to which thread 18 is engaged. Only as final tightening occurs does 
pressure flank 34, and thus depressions 36, significantly influence the assembled 
joint. Thus, the effect of depressions 36 in pressure flank 34 is first experienced 
only as fastening member 12 is tightened. Drive flank 32 is smooth so that 
fastening member 12 is easy to drive and drives straight when cutting threads in 
anchoring material. Since depressions 36 are configured to maintain the point on 
crest 30, minimal material is removed and adequate material remains for a strong 
assembled joint. 

[43] Variations and modifications of the foregoing are within the scope of the 

present invention. It is understood that the invention disclosed and defined herein 
extends to all alternative combinations of two or more of the individual features 
mentioned or evident fi-om the text and/or drawings. All of these different 
combinations constitute various alternative aspects of the present invention. The 
embodiments described herein explain the best modes known for practicing the 
invention and will enable others skilled in the art to utilize the invention. The 
claims are to be construed to include alternative embodiments to the extent 
permitted by the prior art. 

[44] Various features of the invention are set forth in the following claims. 



